Diabetic thermal hyperalgesia: role of TRPV1 and CB1 receptors of periaqueductal gray.
Hyperalgesia is one of the debilitating complications of diabetes. This condition might be caused by defects in central or peripheral processing of pain signals. In the present study we aim to see if diabetic hyperalgesia is related to changes in Transient Receptor Potential Vanilloid 1 (TRPV1) or Cannabinoid CB1 receptors of periaqueductal gray (PAG). Activation of glutamatergic projecting neurons in midbrain ventrolateral periaqueductal gray (VL-PAG) induces antinociception. Agonists of TRPV1 in VL-PAG increase firing of these glutamatergic neurons. CB1 receptor agonists also cause antinociception by decreasing Gamma Aminobutyric Acid (GABA) release in PAG and disinhibiting these glutamatergic neurons. In the present study antinociceptive effect of intra VL-PAG microinjections of CB1 and TRPV1 agonists [WIN55,212-2 (WIN) and capsaicin respectively] were compared in diabetic vs. non-diabetic rats, meanwhile mRNA expression of these receptors in PAG of diabetic and non-diabetic rats were evaluated by real time polymerase chain reaction (real time PCR) assay. Our results showed an attenuation of capsaicin antinociceptive effect (P<0.05) and TRPV1 receptor expression (P=0.023) but an increase in WIN antinociceptive effect (P<0.05) and CB1 receptor expression (P<0.001) in PAG of diabetic vs. non-diabetic rats. It is concluded that down-regulation of TRPV1 receptors in PAG is responsible for reduced antinociceptive effect of TRPV1 agonist. This finding may be an underlying cause of diabetic hyperalgesia. Up-regulation of CB1 receptors might be a compensatory mechanism but the precise elucidation of the effects of CB1 changes on disinhibition needs further studies.